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ABSTRACT 



An optical disk recording/reproducing device which records 
a signal on a disk using a laser beam irradiated from a laser 
element driven by a pulse signal, wherein an average level 
detector circuit (70) detects an average level of a monitor 
signal obtained when a basic pulse signal is applied to the 
laser element, and an average level of a monitor signal of a 
reference basic pulse signal is stored as a reference average 
level in advance in a memory (15). During an actual 
recording operation, writing in a trial writing region is 
performed. During the trial writing, a system control circuit 
(9) compares the presently detected average level to a 
reference average level stored in the memory (15), and 
corrects waveform of the basic pulse signal by adjusting a 
peak level and or a bottom level of the basic pulse signal to 
be output such that the detected average level matches the 
reference average level. 

4 Claims, 4 Drawing Sheets 
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OPTICAL DISK RECORDING/ 
REPRODUCING DEVICE EMPLOYING 
WAVEFORM CORRECTION OF LASER 
OUTPUT SIGNAL 



BACKGROUND OF THE INVENTION 

1. Field of Ihe Invention 

The present invention relates to an optical disk recording/ 
reproducing device for recording a signal on a disk using a 
laser irradiated from an optical pickup, and for reproducing 
such a signal recorded on a disk using a laser. 

2. Description of the Background Art 

Disk players for executing readout of signals recorded on 
a disk using an optical pickup are widely used. Recently, 
optical disk recording/reproducing devices are commer- 
cially available, which are designed for performing, in 
addition to reproduction, recording of signals on a disk by a 
laser irradiated from an optical pickup unit. 

In such an optical disk recording/reproducing device, a pit 
is created on a disk using a laser beam. When the laser 
output is inappropriate, the pit size becomes too large or too 
small. To prevent this problem, a disk used in an optical disk 
recording/reproducing device includes a trial writing region 
on the innermost track side. After recording a signal in the 
trial writing region, the signal is reproduced and detected, 
and the output of the laser for recording is set according to 
the detected signal. This technique is disclosed, for example, 
in Japanese Patent Laid-Open Publication No. Hei 6-76288. 

Using a laser output set as described above, a signal is 
then recorded in a data signal recording region provided on 
the disk. The signal recording operation is executed by 
applying to a laser element a pulse signal having a waveform 
as indicated by a solid line in FIG. 3(<Q. 

A signal is recorded on a disk by creating a pit in a signal 
track on the disk using a light beam output from a laser 
element, and the pit is formed in a prescribed size. The signal 
recording operation is executed while rotating the disk at a 
predetermined constant linear velocity. In some of the 
recently commercialized optical disk recording/reproducing 
devices, the linear velocity for the rotation during signal 
recording operation can be increased to several times the 
predetermined linear velocity. 

ITie pulse signal applied to the laser element is configured 
to have as in the waveform shown in FIG. 3(d), a peak level 
VP for executing a recording operation, a bottom level VB 
for executing a reproduction operation, and a land level, 
namely, an erasing level VE, for erasing a signal recorded on 
the disk. Laser output is varied corresponding to each level 
of the pulse signal. It is therefore necessary to accurately set 
each level of the pulse signal. 

The levels constituting the pulse signal are adjusted by 
sampling portions having the respective levels and then 
adjusting based on the sampled data. When the disk rotation 
speed is increased, the pulse width of the pulse signal 
applied to the laser element for signal recording becomes 
reduced. Accordingly, when sampling a monitor signal 
obtained from a monitor diode so as to execute adjustment 
of laser output, the sampling time becomes shortened, 
resulting in a problem that level adjustment cannot accu- 
rately be performed. 

As a method for solving the above problem, it is possible 
to obtain accurate sample data from a portion having an 
erasing level VE, the level in which sampling operation can 
be performed using a longer time, and to set the peak level 
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VP for recording and the bottom level VB for reproducing 
based on the obtained data. However, setting of the erasing 
level VE at an optimal value does not ensure optimal setting 
of the peak level VP and the bottom level VB. Moreover, it 
5 is impossible to determine whether the peak level VP and the 
bottom level. VB designated by using the erasing level VE 
as the reference are actually set at their optimal values, and 
this limitation is causing degradation of recording quality. 

SUMMARY OF THE INVENTION 

10 An object of the present invention is to provide an 
improved method overcoming the above problem for setting 
a laser output in an optical disk recording/reproducing 
device. 

5 According to the present invention, there is provided an 
optical disk recording/reproducing device which records a 
signal on a disk using a laser irradiated from a laser element 
driven by a pulse signal, wherein an average level of a 
monitor signal obtained when a basic pulse signal is applied 

20 to the laser element is detected, the presently detected 
average level is compared to a predetermined reference 
average level of a monitor signal of a reference basic pulse 
signal, and waveform of the basic pulse signal is corrected 
by adjusting a peak level and/or a bottom level of the basic 

25 pulse signal such that the detected average level matches the 
reference average level. 

According to another aspect of the present invention, in 
the above optical disk recording/reproducing device, an 
average level of the monitor signal of the reference basic 

30 pulse signal is obtained and stored prior to recording. When 
recording a basic pulse signal in a trial writing region of the 
optical disk, an average level of a monitor signal of the basic 
pulse signal is detected, and the detected average level is 
compared to the average level stored in advance to perform 

35 waveform correction of the basic pulse signal. 

In a further aspect of the present invention, there is 
provided an optical disk recording/reproducing device 
which records a signal on a disk using a laser irradiated from 
a laser element driven by a pulse signal, comprising a 

40 detector for detecting an average level of a monitor signal 
obtained when a basic pulse signal is applied to the laser 
element, a storing unit for storing, in advance, an average 
level of a monitor signal of a reference basic pulse signal; 
and a controller for comparing the presently detected aver- 

45 age level to a predetermined reference average level corre- 
sponding to the stored average level, and for correcting 
waveform of the basic pulse signal by adjusting a peak level 
and/or a bottom level of the basic pulse signal to be output 
such that the delected average level matches the reference 

50 average level. 

In a still further aspect of the present invention, in the 
above optical disk recording/reproducing device, the storing 
unit further stores data concerning a relationship of a peak 
level and an erasing level with respect to the average level 

55 in the basic pulse signal, and data concerning a relationship 
of the erasing level and a bottom level with respect to the 
average level. 

In another aspect of the present invention, in the above 
optical disk recording/reproducing device, an average level 

60 obtained from a monitor signal of the reference basic pulse 
signal is stored in advance in the storing unit. When record- 
ing the basic pulse signal in a trial writing region of the 
optical disk, the detector detects the average level of the 
monitor signal of the basic pulse signal, and the controller 

65 compares the detected average level to the average level 
stored in advance to perform waveform correction of the 
basic pulse signal. 



03/12/2004, EAST Version: 1.4.1 



US 6,618,334 Bl 

3 4 

By performing the above-described processing, the Numeral 6 denotes a digital signal processing circuit for 

waveform, especially the peak level, of the pulse signal performing digital signal processing on a signal output from 

actually being applied to the laser element during recording the RF signal amplifier circuit 4, and for demodulating 

can be controlled to an appropriate value without actually various signals. Numeral 7 denotes a signal regenerator 

detecting the peak level of the pulse signal. 5 circuit which receives input of a digital signal processed by 

According to a further aspect of the above optical disk the digital signal processing circuit 6. When the information 

recording/reproducing device of the present invention, when recorded on the disk 1 is an audio signal, the signal regen- 

recording a pulse signal in an actual recording region of the erator circuit 7 converts the input signal into an analog signal 

optical disk, an output level of the basic pulse signal after and outputs the analog signal to an amplifier or the like, 

waveform correction is adjusted such that the erasing level 10 When the information on the disk 1 is a data signal, such as 

of the basic pulse signal is maintained at a predetermined a computer program, the signal regenerator circuit 7 outputs 

level. the input signal to a computer device in its present from as 

According to the correction processing as described above a digital signal, 
which can be executed using a simple arrangement, a basic Numeral 8 denotes a manipulation switch unit including 
pulse signal having an appropriate waveform, especially an 15 switches manipulated for switching among various opera- 
appropriate peak level, set in advance based on an average tions of the optical disk recording/reproducing device, 
level can be output to the laser element during actual Numeral 9 denotes a system control circuit for receiving 
recording. input of a signal demodulated by the digital processing 

circuit 6, and for performing various controls according to 

BRIEF DESCRIPTION OF THE DRAWINGS 2 0 manipulations of the manipulation switch unit 8. Numeral 

FIG. 1 is a diagram illustrating an example configuration 10 denotes a pickup feed motor driving circuit for driving 

of an optical disk recording/reproducing device according to and controlling the rotation of the pickup feed motor 3. The 

an embodiment of the present invention. operation of the pickup feed motor driving circuit 10 is 

FIG. 2 is a diagram illustrating an example configuration controlled by the system control circuit 9. 

of the section for executing basic pulse signal generation and 25 11 denotes a laser driving circuit for supplying a pulse 

waveform correction in an optical disk recording/ signal for driving a laser element included in the optical 

reproducing device according to an embodiment of the pickup device 2. 12 denotes a laser output control circuit, the 

present invention. operation of which is controlled by the system control circuit 

FIG. 3 is a diagram for explaining a method for producing 9. The laser output control circuit 12 controls the laser 

the basic pulse signal. - 1 driving circuit 11 to set the laser output. Reference numeral 

nC. 4 is a diagram showing a relationship between the 13 den ° le f a signal recording circuit for receiving input oft 

average level VA and the erasing level VE/peak level VP. » recorded signal of a test signal or a information signal and 

^z, , . . . ,. , . t , for controlling, according to the received signal, the laser 

FIG. 5 is a diagram showmg a relationship between the ^ Qf £ ^ d ^ u lQ aUow 

average level VA and the bottom level VB/erasing level VE. 35 recording Va signal on the optical disk 1. 

DESCRIPTION OF PREFERRED EMBODIMENT Reference numeral 14 is a reflected luminous energy 

' FIG. lis a block diagram illustrating an example embodi- detector circuit. The reflected luminous energy detector 

mcnt of an optical disk recording/reproducing device circuit 14 receives input of a monitor signal generated using 

according to the present invention. In the figure, reference 40 the monitor diode integrated in the optical pickup 2, and 

numeral 1 denotes an optical disk placed on a turntable (not detects the level of the monitor signal to determine the 

shown) rotationally driven by a spindle motor (not shown). reflected luminous energy level (erasing level VE) of a basic 

The disk is rotated by the rotation of the turntable. In the disk pulse signal as described later. Further, an average level 

1, positional information data is recorded by pregroove. The detector circuit 70 provided inside the reflected luminous 

present device is configured such that signal recording/ 45 energy detector circuit 14 detects the average level VA of the 

reproducing operation is performed based on a wobble monitor signal. The detected values are supplied to the 

signal obtained from the groove. system control circuit 9. 

Reference numeral 2 denotes an optical pickup. The Reference numeral 15 is a storage unit comprising, for 

optical pickup 2 includes a laser element for irradiating a example, a non-volatile memory. The storage unit 15 is used 

light beam onto the disk 1, and a light detector for receiving 50 especially for storing the average level VA and the erasing 

a light beam reflected off of a signal recording surface of the level VE of the monitor signal generated when a predeter- 

disk 1. The optical pickup 2 further includes a reflector and mined basic pulse signal is output in advance to the laser 

a monitor diode. Light irradiated by the laser element is element, as described later. 

reflected by the reflector, and the reflected light becomes the The reproducing operation of the optical disk recording/ 

monitor signal to be irradiated on the monitor diode. 55 reproducing device according to the present invention hav- 

Reference numeral 3 denotes a pickup feed motor for ing the above-described configuration is next described, 

displacing the optical pickup 2 in the radial direction of the When a manipulation switch for reproduction provided in 

disk 1. the manipulation switch unit 8 is turned on, the system 

Numeral 4 denotes a RF signal amplifier circuit for control circuit 9 starts a control for reproduction. When 

amplifying and performing waveform shaping on a RF 60 performing a reproducing operation, the device setting is 

signal obtained from the light detector integrated in the such that the laser element included in the optical pickup 2 

optical pickup 2. Numeral 5 denotes a pickup control circuit is supplied with a drive current from the laser drive circuit 

for performing a focusing control to focus a light beam from H to obtain a laser output required for signal readout, 

the optical pickup 2 on the signal surface of the disk 1 based With the start of the control for reproduction, a spindle 

on a signal obtained via the RF signal amplifier circuit 4, and 65 motor driving circuit (not shown) performs rotation control 

for performing a tracking control to allow the light beam to of the spindle motor. In addition, the optical pickup 2 begins 

trace a signal track on the signal surface. the focusing operation and the tracking operation to read out 
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a signal from the disk 1. The signal read oul by the optical 
pickup 2 is input to the digital signal processing circuit 6 via 
the RF signal amplifier circuit 4. The digital signal process- 
ing circuit 6 executes a signal processing to extract infor- 
mation data. After the information data is processed for error 
correction and the like, the data is applied to the signal 
regenerator circuit 7. 

When the information data is an audio signal, the signal 
regenerator circuit 7 converts the data into an analog signal 
and then outputs the analog signal to an amplifier or the like. 
When the information data is a data signal such as a 
computer program, the signal regenerator circuit 7 outputs 
the input signal to a computer device as is in the form of a 
digital signal. 

In the circuit configuration described above, laser output 
setting operation is first conducted when a disk 1 is inserted 
in a disk mounting portion to perform signal recording. The 
laser output setting operation is executed by setting the laser 
output to various output levels according to the basic laser 
output data stored in advance in a memory circuit (not 
shown) provided inside the system control circuit 9. Using 
these laser output levels, test signals are recorded in a trial 
writing region located on the innermost track side. Each of 
the recorded test signals is reproduced, and, from among 
those signals, a signal recorded in the best condition is 
determined. The laser output used for the determined signal 
is then designated as the optimal laser output, completing the 
laser output setting operation. Before or after this laser 
output setting operation, waveform correction is performed 
based on the average value VAof the peak and bottom levels 
of the basic pulse signal (basic laser output data) to adjust 
the peak level and the bottom level to the optimal levels. 

When the above setting operation is completed, recording 
in the signal recording region of the disk 1 is started. This 
recording is performed using the laser output set by the 
above operation. During this signal recording operation, 
changes in light reflected by the disk 1 is monitored to 
accordingly alter the value of the drive current supplied to 
the laser element from the laser driving circuit 11, so as to 
constantly adjust the laser output level (power) to a level 
appropriate for the recording operation. This laser output 
adjustment is performed by sampling the erasing level VE 
portions, and by setting the peak level VP and the bottom 
level VB based on data obtained from the sampling. 

FIG. 2 is an example configuration of the section which 
executes the waveform correction of the output pulse signal 
according to the present invention. When a pulse signal from 
the laser driving circuit 11 is supplied to the laser element LI 
of the above -described pickup 2, the laser element LI emits 
light. The monitor diode Dral of the pickup 2 receives the 
light and generates a current according to the received light 
intensity. 

This current is supplied as the monitor signal to one of the 
input terminals of a comparator 52, via a switch SW and a 
capacitor C in a sample hold unit 50. A recording data 
encoder 90 controls the switch SW to be closed only during 
the erasing level VE portions of the basic pulse signal. The 
comparator 52 is therefore supplied with only the erasing 
level VE portions of the monitor signal. Supplied to the other 
input terminal of the comparator 52 is an analog output from 
a first digital- analog (D/A) converter circuit 60. The first 
D/A converter circuit 60 receives input of digital data 
corresponding to the erasing level VE portions from the 
system control circuit 9 of FIG. 1 configured with a micro- 
computer and other components. The first D/A converter 
circuit 60 then supplies the corresponding analog erasing 
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level VE portions to the comparator 52. As a result, the 
comparator 52 compares the erasing level VE of the monitor 
signal and the erasing level VE according to an instruction 
from the system control circuit 9, and supplies, to terminal 

5 CHI of the laser driving circuit 11, a current value ie as an 
erasing level signal for reducing the difference between the 
two erasing levels VE. In this way, a feedback is provided 
for the erasing level VE of the basic pulse signal. 

Data corresponding to the peak level VP portions is 

10 supplied to the second D/A converter circuit 62 from the 
system control circuit 9. The data is converted into a 
corresponding analog current value ip in the second D/A 
converter circuit 62, and output to terminal CH2 of the laser 
driving circuit 11. Data corresponding to the bottom level 

15 VB portions is supplied to the third D/A converter circuit 64 
from the system control circuit 9. The data is converted into 
a corresponding analog current value ib in the third D/A 
converter circuit 64, and output to terminal CH3 of the laser 
driving circuit 11. 

20 The monitor signal from the monitor diode Dml is 
supplied to the average level detector circuit 70 provided 
inside the reflected luminous energy detector circuit 14. In 
the present embodiment, the detector circuit 70 is configured 
using a low-pass filter. The low-pass filter 70 detects the 

25 average level VA of the monitor signal corresponding to the 
luminous energy generated at the laser element LI. This 
average level VA is supplied to the system control circuit 9. 
The laser driving circuit 11 receives, via its input channel 

3Q terminals CH1-CH3, the erasing level signal ie, the peak 
level signal ip, and, the bottom level signal ib, respectively. 
In addition, terminals EN1, EN2, and EN3 of the laser 
driving circuit 11 are supplied with outputs from terminals 
E, P, and B of the recording data encoder 90, respectively. 

35 The laser driving circuit 11 outputs to the laser element LI 
the current signals ie, ip, and ib supplied to the terminals 
CHI, CH2, and CH3 only when the corresponding outputs 
E, P, or B supplied to the terminals EN1-EN3 are at level II 
(high). 

4Q The above process will next be described in detail using 
FIG. 3. The basic pulse signal, which is generated by the 
laser driving circuit 11 and output to the laser element LI, 
has a waveform as shown in FIG. 3(d). Output B remains a 
constant "1" as indicated in FIG. 3(c). Accordingly, the laser 

45 driving circuit 11 constantly outputs the bottom level signal 
ib supplied to terminal CH3. The bottom level VB of the 
basic pulse signal is thus determined. Referring to FIG. 3(a), 
when output E from the encoder 90 is "1", the erasing level 
signal ie supplied to terminal CHI of the laser driving circuit 

50 11 is permitted to be output. During this period, the current 
value of "ib+ie" is output to the laser element LI, thereby 
determining the erasing level VE of the basic pulse signal. 
Furthermore, referring to FIG. 3(b), the peak level signal ip 
supplied to terminal CH2 is permitted to be output when 

55 output P is "1". During this period, the current value of 
"ib+ip" is output to the laser element LI, thereby determin- 
ing the peak level VP of the basic pulse signal. 

In this manner, each level of the basic pulse signal as 
shown in FIG, 3(d) is determined according to the output 

60 data from the system control circuit 9. 

When subsequently recording the basic pulse signal in the 
trial writing region of the disk 1 in the present embodiment, 
as described below in detail, the system control circuit 9 
calculates, based on the "average level VA" of the monitor 

65 signal obtained from the average level detector circuit 70, 
peak level VP and bottom level VB values which should be 
maintained at a fixed relationship with respect to the erasing 
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level VE detected from the monitor signal. The system During an actual signal recording operation, setting of 

control circuit 9 then sets these values in the D/A converter laser output is first conducted through recording of a test 

circuits 62 and 64. Through this process without directly signal in a trial writing region provided on the innermost 

sampling the peak level VP, the peak level VP and the track side of the disk. This trial recording is performed using 

bottom level VB of the basic pulse signal used for actual 5 lne basic pulse signal employed for the adjustment process 

recording can be set at optimal values, allowing adjustment al the time of manufacture. During the trial recording 

of the waveform of the basic pulse signal to a desired operation, the average level detector circuit 70 in the 

waveform. reflected luminous energy detector circuit 14 detects an 

The method for correcting waveform of the basic pulse average level VA of the monitor signal obtained from the 

signal using the average level VA is next described. w monilor diode Dml> and lhe sampb hold circuit 5Q detects 

In the present embodiment, during manufacture of the the erasiflg , evel lhrougn samp i mg . 

optical disk recording/reproducing device, a reference basic Subsequemly , based 0D the detected average levd VA and 

pulse signal having a waveform as shown in FIG. 3(a), . ? . J . wc , . , , . . & , r 

r . & . • , ,,rr> ill lne erasing level VE, data to be set in each of the D/A 

namely, a pulse signal with its erasing level VE, peak level , . ,« £A , . . „ 

\m j . , , wri . & * • « » » i_ i converter circuits 60, 62, 64 are determined so as to allow 

VP, and preset bottom level VB, is applied to the laser 1<; ,. , . f . , , xm . , , , m . 

. . _v- A . * > ■ *v 4 . , c 4 , 15 adjustment of the peak level VP, bottom level VB, and 

element LI. A monitor signal is then obtained from the J . . . , *. . . . . , . . 

i ■ i p-» -a u- u • .u i- u. • i • . ac erasing level VE of the basic pulse signal to their respective 

monitor diode Dm 1 which receives the light irradiated from , . 5 i i .u- i ■ a *u * *u u ■ 

. . , , ¥ - rr,. a A . , . to « desired values. In this example, it is assumed that the basic 

the laser element LI. The reflected luminous energy detector . . . . , . . r - . - t . , . . 

t , ixf A c.u i pulse signal stored dunng mauufacturc of the device has the 

circuit 14 detects the average evel VAof tbts momtor s^nal ^ of cfasi f eve , ^ a( 1Q mW ^ waveform 

using the average level detector circuit 70. Meanwhile, the 20 J ^ relationship expressed as VE/VP=0.5. 

sample hold unit 50 samples the erasing level VE to perform ^ . " . . « • « • « , . 

r . ,i • iTlu .ir Further, it is assumed that the required power (erasing level) 

servo operation, allowing execution of the control for mam- c .* . 4 . 4 . . .. n . r, & 7 

. . .. . , ,? /r - . r> j i , rv . . for writing m the trial writing region is 6 mW. 

taming the erasing level VE at a fixed level. Detection of the b & &* 

average level VAis performed while this control is executed. Processing for this example can be outlined as follows. 

The detected average level VA is stored in the non-volatile 2 , ^ svstem circuit 9 first reads out from lne no °- 

memory 15. Further, by storing in the nonvolatile memory volatile memor y 15 a value of avera 8 e level VA ( LPF 

15 the erasing level VE, peak level VP and bottom level VB 0Ut P ut ) wh,cn fulfllls the erasin g level VE of 10 mW and 

of the basic pulse signal used for the average level detection, VE/VP-0.5. By multiplying 6 raw/10 mw to the read-out 

waveform correction operation can speedily be executed as avera g e level VA value > a tar S el value of avera g e level VA 

described below tnat SD0U ^ be obtained when the erasing level is 6 m W can 

Further, in the present embodiment, relationships as 3 ° |> e Elated. Based on this idato, required peak level VP and 

shown in FIGS. 4 and 5 for example, namely, the relation- b u oUom le ^ el « f lated ' and valucs l ° be °, ut P ut t0 

ship in the basic pulse signal between the erasing level VE ^ he second , and lmrd converler circuits 62 aod 64 are 

and the peak level VP and the relationship between the determined. 

erasing level VE and the bottom level VB, are determined in 35 More specifically, data corresponding to the target erasing 

advance. These relationships are stored in a memory (ROM) level VE value of 6 mW is set in the first D/A converter 

inside the system control circuit 9 as a table or relational circuit 60, and the laser servo loop performs control to adjust 

expressions. tne erasm g l eve l VE of the monitor signal to 6 mW. When, 

FIG. 4 shows the relationship between the average level for example, the bottom level VB is set to 1 mW, the actual 

VA and the erasing level VE in monitor signals of the basic 40 crasin S level VE becomes 7 mW as shown in na 3 W 

pulse signals having different waveforms between VP and because of the additional 1 mW. The value of average level 

VE. More precisely, FIG. 4 illustrates a relationship within VA corresponding to this erasing level VE of 7 m W is equal 

a basic pulse signal between the average level VA (LPF t0 7 ' 6 limes lhe avera S e level VA obtained when the erasing 

output) and the erasing level VE resulting when the direct level VE is 6 mW. The value of erasing level VE corre- 

current bottom level VB component is "0". As shown, the 45 spending to this 7/6 average level VA value (LPF output) can 

two levels VA and VE are in a proportional relationship, and lheD De calculated. Based on this value of erasing level VE, 

the slope a is equal to the ratio of the erasing level VE to the th * system control circuit 9 calculates data to be output to the 

peak level VP (VE/VP). Accordingly, even when an identi- third D/A converter circuit 64. This calculated value is 

cal erasing level VE is detected, the detected average level temporarily determined as the data to be output to the third 

VA may differ according to the magnitude of the peak level 50 D/A converter circuit 64. 

VP with respect to the erasing level VE. Subsequently, a value of average level VAfor a waveform 

FIG. 5 shows the relationship between the average level fulfilling VE/VP=0.5 and having VE of 10 mW and VB=0 

VA and the erasing level VE in monilor signals of the basic is read out. Data to be output to the second D/A converter 

pulse signals having different waveforms between VE and circuit 62 (i.e., the output peak level VP) is adjusted until the 

VB. Because the bottom level VB component is a direct 55 actual average level VA obtained in the average level detec- 

current component as described above, when the value of the tor circuit 70 in connection with the monitor signal having 

bottom level VB is varied in a monitor signal of a basic pulse lhe waveform concerned (provided that VB«0) matches the 

signal having the same VP-VE relationship, the average lar &et average level VA value obtained by multiplying 6 

level of the monitor signal is linearly changed. In other mW/10 mW to the readout average level value. The data 

words, the relationship of FIG. 5 is such that the intercept 60 w ^ch realizes the target average level VA is temporarily 

component b increases while the proportional relationship determined as the data to be supplied to the second D/A 

between the detected average level VA and the erasing level converter circuit 62. 

VE remains fixed. The relationships between the average In this way, data to be output to the first D/A converter 

level VA and the erasing level VE as shown in FIGS. 4 and circuit 60, the second D/A converter circuit 62, and the third 

5 are stored as a table or relational expressions al the time 65 D/A converter circuit 64 (i.e., the erasing level VE, peak 

of manufacture of the device in the memory (ROM) inte- level VP, and bottom level VB) are temporarily determined, 

grated within the system control circuit 9. Based on the determined data, a basic pulse signal is 
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generated through timing control as shown in FIG. 3(fl)-(c), average level VAd is detected in a monitor signal of the 

and is output to the laser element LI. The average level output basic pulse signal. Adjustment of the amount of p to 

detector circuit 70 then detects the average level VA of the be added can then be executed by referring to this level VAd 

monitor signal obtained from the monitor diode Dml. The and the above average levels VA1 and VA2. In this way, a 

system control circuit 9 compares the detected average level 5 basic pulse signal having a desired power can be adjusted to 

VA to a reference average level VA, which is the value an optimal value based on the average level VA obtained by 

obtained by correcting the average level VA stored in detecting each level in that signal, 

advance in the non-volatile memory 15 during manufacture. What is claimed is: 

Data to be output to the second D/A converter circuit 62 (i.e., 1. An optical disk recording/reproducing device which 

the output peak level VP) is adjusted until the detected 10 records a signal on a disk using a laser irradiated from a laser 

average level VA matches the reference average level VA. element driven by a pulse signal, wherein 

Depending on the difference between the reference average an average level of a monitor signal obtained when a basic 

level VA and the detected average level VA, data to be output pulse signal is applied to said laser element is detected, 

to the third D/A converter circuit 64 (i.e., the output bottom lhe prcsent i y detected average level is compared to a 

level VB) is further changed when necessary. is predetermined reference average level of a monitor 

During trial writing into the trial writing region, each of signal of a reference basic pulse signal, wherein an 
the levels in the output basic pulse signal as shown in FIG. average level of said monitor signal of said reference 
3(d) is set by the correction processing as described above, basic pulse signal is obtained and stored in advance of 
and the pulse signal waveform is corrected accordingly. recording, and when recording said basic pulse signal 
During the subsequent recording operation in the recording 20 in a trial writing region of the optical disk, the average 
region, the basic pulse signal having the waveform deter- level of the monitor signal of said basic pulse signal is 
mined by this waveform correction processing is constantly detected, and the detected average level is compared to 
output. In order to adjust the laser output power to an said average level stored in advance to perform wave- 
optimal level according to the luminous energy presently form correction of said basic pulse signal; and 
reflected off of the disk, as described above, servo process- 25 waveform of said basic pulse signal is corrected by 
ing is executed to shift the level of the entire waveform- adjusting a peak level and/or a bottom level of said 
corrected basic pulse signal without changing the relation- basic pulse signal such that the detected average level 
ship among the respective levels in the signal. matches said reference average level. 

In the above-described manner, waveform of the pulse 2. An optical disk recording/reproducing device which 

signal for recording is corrected based on a table or re la- 30 records a signal on a disk using a laser irradiated from a laser 

tional expressions stored in the memory (ROM). However, element by a pulse signal, comprising: 

when the average level VA detected during the recording a detector for detecting an average level of a monitor 

operation matches the average level VA stored in the non- signal obtained when a basic pulse signal is applied to 

volatile memory 15, the values of erasing level VE, peak said laser element; 

level VP, and bottom level VB stored in the non-volatile 35 a storing unit for storing, in advance, an average level of 

memory 15 are used to set the waveform of the pulse signal a monitor signal of a reference basic pulse signal, said 

for recording. Accordingly, in such a case, there is no need storing unit further stores data concerning a relation- 

to perform the calculation processing for each level, allow- sn i p 0 f a pca k level and an erasing level with respect to 

ing speedup of the waveform correction operation. sa jd average level in said basic pulse signal, and data 

The basic pulse signal output for recording operation in concerning a relationship of the erasing level and a 

the optical disk recording/reproducing device is not limited bottom level with respect to said average level; and 

to a pulse having a waveform as shown in FIG. 3(d). Rather, a controller for comparing the presently detected average 

in practice, a waveform as shown in FIG. 3(f) is frequently level to a predetermined reference average level cor- 

use d. 45 responding to said stored average level, and for cor- 

In the waveform of FIG. 3(f), a level reached by adding recting waveform of said basic pulse signal by adjust - 

P to "VE+a" is used as the initial recording level (i.e., peak ing a peak level and/or a bottom level of said basic 

level VP), so as to steeply raise the temperature of the pulse signal to be output such that the detected average 

recording portion of the disk 1 at the start of recording. After level matches said reference average level, 

that, the peak level VP is "VE+a". 50 3. An optical disk recording/reproducing device which 

When using such a waveform, the a and P can be records a signal on a disk using a laser irradiated from a laser 

corrected to optimal values, before the start of recording in element by a pulse signal, comprising: 

the actual recording region, through a processing identical to a detector for detecting an average level of a monitor 

the above waveform correction of the basic pulse signal of signal obtained when a basic pulse signal is applied to 

FIG. 3(d). Addition of p to "VE+a" in the initial peak level 55 said laser element when recording said basic pulse 

of the basic pulse signal can be realized by providing, in the signal in a trial writing region of the optical disk; 

laser output control circuit 11, a terminal CH4 supplied with a storing unit for storing, in advance, an average level of 

a current value, ip corresponding to p, and by controlling a monitor signal of a reference basic pulse signal, when 

this terminal by using the output p shown in FIG. 3(e) recording said basic pulse signal in a trial writing 

obtained from the recording data encoder 90. 6 o region of the optical disk, said detector detects the 

The value p can be corrected as follows. Stored in the average level of said monitor signal of said basic pulse 

non-volatile memory 15 at the time of manufacture are an signal, and 

average level VA2 detected in a monitor signal of a basic a controller for comparing the presently detected average 

pulse signal having a predetermined amount of p added, and level to a predetermined reference average level cor- 

an average level VA1 detected in a monitor signal of the 65 responding to said stored average level, and for cor- 

basic pulse signal without the p. When recording in the trial recting waveform of said basic pulse signal by adjust - 

writing region at the time of actual recording operation, an ing a peak level and/or a bottom level of said basic 
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pulse signal to be output such that the detected average 
level matches said reference average level, said con- 
troller compares the detected average level to said 
average level stored in advance to perform waveform 
correction of said basic pulse signal. 
4. An optical disk recording/reproducing device as 
claimed in claim 3, wherein 
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when recording a pulse signal in an actual recording 
region of said optical disk, an output level of said basic 
pulse signal after waveform correction is adjusted such 
that the erasing level of said basic pulse signal is 
maintained at a predetermined level. 
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